these two areas could be established, then this might allow insights about the conditions driving over-selective responding derived from the laboratory to be applied to such realworld decision making situations, to illuminate further our understanding of these important issues.
Often the conditions under which over-selectivity emerge are studied using a discrimination learning task. Participants are initially exposed to a simultaneous discrimination task between two compound stimuli, of the form AB+ CD-(e.g., Reed & Gibson, 2005; Reynolds & Reed, 2011) . The participants are presented with two compounds, AB which is reinforced (+), and CD which is not reinforced (-). Once they have learned the discrimination to a criterion, they are presented with a number of test trials in extinction, in which one element from the previously reinforced compound and one element from the previously non-reinforced compound are presented together (e.g., AvC; AvD; BvC; BvD).
Those showing over-selective responding (e.g., those with ASD, those with a cognitive load) will typically choose one previously reinforced element (e.g., A) to a greater extent than the other (e.g. B) on these trials, whereas controls will choose A and B equally often.
For example, Reynolds and Reed (2011) presented participants with two cards each containing two black-and-white hand drawn images, taken from the British Picture Vocabulary Scale. Prior to starting the experiment participants were asked to point to one of the compound sets (i.e. one of the cards containing two images) and informed that they would be provided with corrective verbal feedback after they had made their selection. If participants selected the reinforced compound set, AB+ (e.g. a bus and an elephant), they would be told "yes" by the experimenter. If, however, participants pointed to the nonreinforced compound set, CD-(e.g. a leaf and a hat) the experimenter would say "no". Once participants had responded correctly to the reinforced compound (AB+) for ten consecutive trials they would proceed to a test stage. In this stage participants would be presented with one element (e.g. elephant) of the reinforced compound and one element of the nonOver-selective responding -5 reinforced element (e.g. leaf), and this would occur for each of the stimuli presented in the training stage (e.g. AvC; AvD; BvC; BvD); importantly participants would receive no verbal feedback during this stage. It was found that participants selected one element of the AB compound at test (e.g. elephant) more frequently than the other element (e.g. bus). Thus demonstrating over-selective responding.
Although the range of populations that have been shown to display over-selective responding is great, however, the range of procedures that have been used to study it are limited, and are heavily based on conditioning studies (see Reynolds & Reed, 2011) . It is, therefore, not clear whether these basic procedures could inform understanding of the processes occurring in more complex tasks, such as those discussed above in relation to medical decision-making (e.g., Maserejian et al., 2009; Resnick et al., 1996) . Given the potential theoretical insights that such laboratory procedures might bring to these applied areas, the current study aimed, simply, to extend the investigation of over-selectivity to a paradigm that is more related to the study of medical decision making (in this case, diagnosis).
To this end, a variant of a causal judgment task (i.e. a diagnostic judgement task) was utilised to explore whether an over-selectivity effect would emerge. In a judgement task a number of stimuli serve as causes of a particular event or outcome, and participants are asked to make judgements about the likelihood of the event or outcome occurring as a result of the different stimuli. For instance, in a commonly used judgement task, Van Hamme and Wasserman, presented participants with a number of foods -some of which would cause an allergic reaction -and participants were asked to rate to what extent the food caused an allergic reaction. In the present diagnostic judgement task, however, symptoms predicted fictitious illnesses and participants were required to identify which symptoms indicated the presence of which illness, in order to provide an experimental analogue for medical decision making. Participants were presented with both an elemental stimulus (e.g. A = 'Skin Rash'), and a compound stimulus (e.g. BC = 'Stomach Ache', 'Blurred Vision'), that comprised potential symptoms that predicted fictitious illnesses. The elemental stimulus always predicted one illness, whilst the compound stimulus always predicted an alternative illness.
If over-selective responding were to emerge in this procedure, then one of the symptoms in the compound cue should be rated as predicting illness to a greater extent than the other element; i.e. one symptom would be seen as controlling the diagnosis at the expense of the other. Given the limited range of procedures under which the effect has currently been observed, the presence of the effect in the present study would provide further evidence of its generality and highlight its implications when applied to important real world issues such as medical decision making. In addition, the degree to which the elements from the compound would be rated as illness-predictive was also compared to the ratings given to an elemental predictor symptom. This comparison was made to see if the presence of several symptoms would reduce the degree to which all are learned about, as predicted by some key theories of learning (see Rescorla & Wagner, 1972) , but not by all (see Mackintosh, 1976) . Importantly, these theories of learning could provide an insight into the mechanisms contributing to overselective responding.
Experiment 1
In Experiment 1, a diagnostic judgment task was employed that required participants to make a rating about how predictive various symptoms of two different fictitious illnesses were, in order to explore whether the over-selectivity effect would emerge in this context. Participants were presented with an elemental stimulus (A), and a compound stimulus (BC), that each predicted different fictitious illnesses. The elemental stimulus always predicted one illness, whilst the compound stimulus always predicted an alternative illness. A further three non-target stimuli (D, E, F) were also presented which predicted no illness. Participants were exposed to a number of pairings of the symptoms and illnesses to determine whether their judgments about which symptoms predicted which illnesses altered over time. Over-selective responding would be shown if one element from the compound came to be rated as more predictive than the equally predictive second element from that compound; there being no difference in the degree to which these symptoms actually predicted the illness, it might be expected that both would be rated similarly to one another.
Method Participants
Twenty-six participants (10 Males; 16 Females) were recruited from Swansea Psychology Department. Participants ranged from 19 to 56 years of age (M = 28.54 + 9.77).
Participants received subject-pool credit for their participation. None of the participants reported any history of psychiatric or neurological illness. The study received approval from the Department of Psychology Ethics Committee.
Apparatus and Stimuli
All stimuli were presented, and responses recorded, through the experimental software package OpenSesame, version 0.27.3 Frisky Freud (Mathôt, Schreij, and Theeuwes, 2012) . The six symptoms, A, B, C, D, E and F that participants rated were: 'Bad Breath', 'Blurred Vision', 'Ear Ache', 'Nose Bleed', 'Skin Rash', and 'Stomach Ache'. All stimuli were presented in black letters, in Arial 24 font, in the center of one of four spherical turquoise discs that were presented in the corners of each slide on each trial. Three symptoms would be present on any one slide (leaving one disc containing no stimulus). Each slide was presented for 1000ms, after which a turquoise fixation cross appeared in the center of the screen for 1000ms, before being followed by an outcome, also presented for 1000ms.
Over-selective responding -8 There were three possible outcomes: one of two fictitious illnesses, or no illness. The two fictitious outcome illnesses were labelled 'Jetson's Syndrome', and 'Hartley's Disease', and these would appear in black letters, in Arial 32 font, in the center of a large turquoise disc, positioned in the center of the screen. This would occur for 12 trials of each block (i.e., 6 slides would each predict one of the fictitious illnesses). The 'No illness' outcome was denoted by a blank slide, which would occur on 12 trials of each block.
Upon completing a block of 24 trials, participants were presented with two successive ratings instruction screens, one for each illness. Each screen requested participants to provide a rating for each of the six symptoms in terms of how strongly it predicted the illness. The ratings were given on a scale ranging from 0 to 100 (where 0 = 'Not at all predictive'; and 100 = 'Completely predictive').
Procedure
All participants were tested individually in a small laboratory room. Participants were instructed to look at a computer monitor that provided the following test instructions:
"In this experiment you will be shown a series of slides. Each slide will show four discs, some discs will contain the name of a symptom. Some of these slides will be followed by the name of illness, some will not. Your task is to learn which symptoms predict which illness. Please press the spacebar to begin the experiment."
Participants were then presented with the list of the symptoms, and one set of ratings, on a 0 to 100 scale, was requested for their judgment about how likely each symptom was to be associated with each illness. The order in which the symptoms were listed on the screen (top to bottom) was randomly determined for each screen, and the order of illnesses for which the symptoms were rated was randomly determined for each trial. Once participants had provided their ratings for each symptom for both illnesses, they were presented with a slide prompting them to proceed to the next block.
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The participants were then exposed to 4 blocks of 24 trials each. The 6 symptom stimuli were designated to one of three sets for each participant: A+. BC+, and DEF-; where A+ represented the elemental stimulus predictive of one of the fictitious illnesses (e.g., Bad Breath = Jetson's Syndrome); BC+ represented the compound stimulus predictive of the alternative fictitious illness (e.g., Blurred Vision' and Stomach Ache = Hartley's Disease).
The A+ and BC+ stimuli would never appear on the same slides together. The stimuli set defined as DEF-consisted of the non-predictive stimuli (D, E, and F), which were randomly presented with both the elemental stimulus (A+), and the compound stimulus (BC+), and which would also all appear together (without either the elemental stimulus or the compound stimuli) for 12 trials of each block, resulting in the no illness outcome (an example trial can be seen in Figure 1 ).
The slide order was randomized for each block of training. The actual stimuli components designated to each of the stimuli sets (e.g., A+ = Bad Breath) were the same within-participant (i.e., the same stimuli would reliably predict the same outcomes), but differed between-participant, the assignment of stimuli to be A, B, C, etc., was random for each participant.
After each block had been presented, the ratings instructions screens were presented for each illness. One set of ratings, on a 0 to 100 scale, was requested for each symptom with respect to each of the illnesses. The order in which the symptoms were listed on the screen (top to bottom) was randomly determined for each screen, and the order of illnesses for which the symptoms were rated was randomly determined for each trial. Once participants had provided their ratings for each symptom for both illnesses, they were presented with a slide prompting them to proceed to the next block. This was the case until they had completed the experiment.
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Results and Discussion
The pre-task mean ratings for the six symptoms with respect to Jetson's Syndrome Figure 2 shows the mean ratings for each stimulus across the four blocks of training.
-----------------------------

Figure 2 about here -----------------------------
Stimulus A+ refers to the elemental stimulus, stimuli B+ and C+ denote the components of the compound (with B+ representing the component which received the higher rating at the first rating point), and stimuli D, E, and F signify the non-predictor stimuli. In order to obtain a mean non-predictor value, the ratings for the three non-predictor stimuli were summed and divided by 3. Examination of Figure 2 reveals that all predictive stimuli received increasingly higher ratings as training progressed. The ratings for the elemental stimulus (A) and the over-selected stimulus from the compound (B) increased to similar levels as one another.
The under-selected stimulus (C) was rated at a similar levels as the non-predictor stimuli.
A two-factor repeated-measures ANOVA was performed on the data, with stimuli (A+, B+, C+, DEF-) and block as factors. In light of sphericity violations for the two factors Over-selective responding -11 and interaction, smallest  2 (5) = 13.99, p < .05, the degrees of freedom were corrected using the Greenhouse-Geisser estimates. The ratings were collapsed across the 4 blocks, and analyzed using simple effects, which revealed that A+ was rated higher than the lower-rated component of the compound Thus, an over-selectivity effect was noted for this study, with one of the elements of the compound being rated similarly to an element presented individually. Such findings have been noted in procedures related to associative learning paradigms (see Reed & Gibson, 2005) , but not previously in such a diagnostic judgement task. Of course, selecting the higher-rated stimulus individually for each participant would be expected to produce such a result, although it should be remembered that this assignment was only made on the basis of the performance on block 1, and this would not necessarily mean the stimuli would be rated in this manner after each subsequent block.
Experiment 2
Experiment 2 utilized a between-subjects iteration of Experiment 1 in order to explore whether the findings were influenced by the multiple ratings given by participants regarding the stimuli, which is not usual in such studies of human causal judgments (e.g., Catena, Maldonado, and Cándido, 1998) . If the findings in Experiment 1 were replicated when participants had completed differing levels of training, but had provided a rating only at the end of the training, this would appear to strengthen their generality.
Method
Participants and Apparatus
Twenty-four participants (6 males; 18 females) took part in the experiment, all of whom were recruited from a Psychology Department. Participants ranged from 18 to 62 years of age (M = 34.79 + 13.27). Participants received subject-pool credit for their participation. The study received approval from the Department of Psychology Ethics
Committee. None of the participants had exposure to the previous experiment. The apparatus and stimuli were identical to those outlined in Experiment 1, with the omission of rating screens at the end of each block.
Procedure
The procedure was as described in Experiment 1, with the exception of the point at which participants provided their ratings. Participants in Group 1 (n = 12), were exposed to the equivalent of 2 blocks of training in Experiment 1 (i.e., 48 trials), before being presented with the rating screens; whilst participants in Group 2 (n = 12), were exposed to the equivalent of 8 blocks of training (i.e., 192 trials), before being presented with the ratings screens. The previous rating points (presented after every 24th trial) were replaced with Over-selective responding -13 screens informing participants to "press the spacebar to proceed". If participants wished to take a short break, they were informed to do so during these stages.
Results and Discussion
The - Figure 3 illustrates the mean stimulus ratings for the element (A); the components of the compound (BC), with B denoting the stimuli which received the higher rating; and the mean of the non-predictor stimuli (DEF) for both groups. Inspection of these data revealed that, Group 2 produced higher ratings for the predictive stimuli than Group 1. However, the ratings for the non-predictor stimuli decreased as the level of training increased. The rating given to stimulus B was similar that given to the elemental cue (A), but was higher than the rating given to the other component of the compound (C), for both groups.
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A two-factor mixed-model ANOVA was performed on these data, with group (Group 1 and Group 2) as a between-subject factors, and stimuli (A; B; C; DEF) as the withinsubjects factor. This analysis revealed statistically significant main effects of group, F (1, 22) 
General Discussion
The present studies explored the existence of over-selectivity effects in a variant of a casual judgement task (e.g. Price and Yates, 1993; Van-Hamme and Wasserman, 1994) for typically-developing healthy participants. An over-selectivity effect was observed in both experiments, and is novel for a human causality judgment study. Typically, these effects have been demonstrated under procedures which are heavily based on basic conditioning studies (e.g. Reynolds and Reed, 2011) . It has, therefore, not been clear whether these basic procedures could inform understanding of the processes occurring in real world decision making. However, observing over-selectivity in the current experiments with healthy participants, further demonstrates the generality of the effect and highlights the importance of understanding this phenomenon for everyday situations.
In the current context, it has been noted how these findings relate to medical decision making processes such as diagnosis. Diagnoses are often made on the basis of multiply-presented symptoms, therefore it is clear to see how over-selective responding could be displayed in these situations and the potential implications of this effect in this context. Overselecting a symptom as a cause of a particular illness (or allocating greater significance to a particular symptom) could result in misdiagnosis, or delay identification of a particular illness. It is often the case that the rapidity with which a correct diagnosis can be made is crucial in ensuring that the appropriate treatment is administered in a timely and cost effective manner (see Bonner, Monroe, Talley, Klasner, & Kimberlin, 2003) . Thus, ensuring that the full range of symptoms are identified and that the predictive relationship between symptoms and a particular illness is understood is of crucial importance for both the patient's outcome and the efficient use of medical professionals' time and resources (see Fuat, Hungin & Murphy, 2003 ).
In the current study both symptoms of the compound were equally predictive of the same illness, thus attributing greater importance to one of these symptom's would have no impact on participants' ability to identify the correct illness (assuming they were able to accurately predict the illness on the basis of the other symptom they deemed to be of greater importance). This procedural arrangement was necessary to ensure there was some consistency between this study and others which have explored over-selectivity; if there were differential predictive relationships between the symptoms of the compound and the illness, one would expect a difference in the ratings these symptoms received.
Given this experimental procedure it is conceivable that, within this experiment, overselectivity reflects optimal task performance as opposed to a cognitive deficiency. For example, the BC+ compound was always indicative of an illness. Therefore, to learn the relationship between this compound and the illness in the least cognitively taxing manner, it is only necessary to learn the relationship between one element of the compound and the illness. Employing this strategy would result in reduced cognitive load with no cost to accuracy. Of course, in the real world, however, attributing greater prominence to one symptom at the expense of another, could be pivotal if the less selected symptom is indicative of another illness (e.g. B and C shared different contingencies with the illness), or in fact serves as evidence that the initial diagnosis was incorrect (e.g. the presence of the under selected symptom would rule out the initial diagnosis). This is a factor which would appear to be of interest for subsequent work in this area to consider now that the over-selectivity effect has been observed in these contexts (e.g. if symptoms of the compound were initially equally predictive but then become correlated at differential rates as predictive of other illnesses).
Given that the effect has now been obtained in the experimental procedures used in the set of experiments reported here, it might also be interesting to further extend these results into the area of medical-decision making, as an analogue for the impacts on this process of high levels of concurrent demands on medical staff (se Graber, 2007 , for a review). In particular, it may be a useful procedure through which to further examine the impact of a range of factors on the degree to which some symptoms can come to control a diagnosis at the expense of others (Maserejian et al., 2009; Resnick et al., 1996) . Understanding the factors which influence this process will enable insight in the mechanisms which mediate over-selective responding, and thus potentially provide a framework to consider how overselectivity effects could be mitigated.
In the current case, it was noted that one stimulus from the compound was rated as predictive for the illness as a single symptom, but that the other symptom from the compound was not regarded as predictive. The symptom that was picked as being predictive varied from individual to individual. One way to interpret these effects which may provide insight into factors underpinning it, is through associative accounts of learning. Interestingly, models of learning, such as the Rescorla-Wagner (1972) model, would not suggest the result obtained in the experiments reported here. This model suggests that cues from a compound stimulus compete for a finite amount of associative strength, and postulates that such cue-competition effects such as over-selectivity will be reciprocal in nature; that is, both components are Over-selective responding -17 predicted to accrue less learning (or elicit a lower rating) than elements trained in isolation (e.g. James & Wagner, 1980) . However, the current findings suggest that the nature of the effect is unilateral rather than reciprocal, as the higher rated element of the compound received comparable ratings to the element trained in isolation.
It should be noted though, that this inference derived from the model assumes that cues will differ in salience at the outset (e.g., Le Pelley, Beesley, and Griffiths, 2014; Mackintosh, 1976 ), but will have no difference in their initial response strength (e.g. overshadowing). Studies on over-selectivity, however, often employ stimuli for which there may be difference in individual preference at the outset. In the current experiments, it is impossible to judge a priori the salience of the stimulus used, although some estimation can be obtained by the pre-task judgments, which showed no difference overall in the degree to which the stimuli were judged to be related to the symptoms. However, individuals may have come to the study with idiosyncratic views about the relationship between symptoms and diseases, meaning that response strengths differed from the outset. Although, in some senses, this idiosyncratic responding is inherent in the notion of over-selective responding, it was possible in the current data to determine if the stimulus that was rated as most predictive before training was the same as that which was rated as most predictive from the BC compound after training.
For Experiment 1, 6/26 participants initially selected the stimulus that became B in the BC compound as the most likely to predict the illness to which it was associated. This number was 5/24 in Experiment 2. When comparing the stimuli that were to become B and C, 14/26 participants rated the B stimulus as more predictive of the illness subsequently associated with that symptom in Experiment 1. In Experiment 2, this number was 11/24.
These data suggest that the initial views of the participants had little impact on their ratings once the experiment had started, and that some other features of the stimuli present on the initial learning trials were responsible for the over-selection.
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In sum, the present results revealed that over-selectivity can be replicated in a diagnostic judgment procedure with healthy participants, with one component of the compound receiving greater ratings than the other. In addition, a unilateral effect was observed whereby one component of the compound received ratings comparable to a predictor trained in isolation of any other predictor stimuli. These results may serve to suggest a potential experimental procedure for the study of over-selection during diagnosis, and may also serve to have a disconfirmatory status with respect to simple versions of the Rescorla-Wagner learning model in this context. 
Figure Captions
